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Abstract of RU21 90786 

mechanical engineering; sliding bearings. SUBSTANCE: sliding bearing with ceramic friction pairs can be used in 
friction units designed for operation in aggressive media containing abrasives at wide temperature and pressure 
ranges. Bearing has ceramic fixed outer holder and movable inner bushing in which flexible bushing is tightly 
fitted-in. Flexible bushing is made stepped over entire length, stepped surface being formed by central and end 
sections. Central section is provided with through longitudinal slots in cross section which can be made inclined 
and symmetrically. Central section can be made in form of double-start flat spring. EFFECT: prevention of 
breaking tension stresses in movable bushing of ceramic friction pair. 3 cl, 4 dwg 
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RU 2190786 C2 

A PLAIN BEARING (EMBODIMENTS) 

The invention relates to mechanical engineering, and namely, to plain bearings with ceramic 
factional pairs and can be used in frictional units designed for operation in abrasive-containing 
corrosive fluids within a wide range of temperatures and pressures. The bearing comprises a 
stationary ceramic outer race and a movable ceramic inner sleeve, wherein a resilient bushing is 
tightly fitted. The bushing is made so that it has a stepwise shape of its surface throughout the 
entire length thereof, this surface being defined between the central portion and the end portions 
of the bushing. The central portion is provided with longitudinal slots cut through its cross- 
section, which slots can be made so that they are inclined and symmetrical. The central portion 
can be also made in the form of a double-start strip spring. The technical result attainable 
thereby resides in eliminating the breaking tensile stresses in the movable sleeve of the inventive 
ceramic frictional pair. 



2190786 



Crp. 1 H3 5 




(19) RU (n) 21 90786 (13) C2 

(51) 7 F16C33/04, F16C27/02 



OEflEPAHbHAfl CJiy>K5A 
nO HHTEJlJIEKTyAJlbHOl/l 
COBCTBEHHOCTH, 
nATEHTAM M TOBAPHbIM 3HAKAM 
(POCriATEHT) 

(i2)OnMCAHME 
M30BPETEHHyi 

k naTeHTy Poccmmckom OeAepauMii 



CTaryc: no AaHHbiiui ma 30.05.2006 - AOMCTByeT 



(14) flaTa nySxinKaMHn: 2002.10.10 

(21) PerncTpaMHOHHbiii HOMep 3a*BKi/i: 2000120070/28 

(22) flaTa noAann 3aflBKw: 2000.07.31 

(24) flaTa Hanana oTCMeTa cpoKa AeficTBi/m naTeHTa: 

2000.07.31 
(45) Ony6nnKOBaHo: 2002.10.10 

(56) AHanorn M3o6peTeHMfi: RU 2007634, 15.02.1994. DE 
3520560, 10.12.1986. EP 0421619, 10.04.1991. WO 
90/05247, 17.051990. 



(71) 



(72) 
(73) 



(98) 



Hwm 3aflBMTejifl: 06mecTBO c 

OrpaHMHeHHOM OTB ©TCTB6 H H OCT b K) 

"CwpaMMKc" 

Hwm M3o6peTaTerm: OpnoB r.B.; 
CanenKMH B.C.; cDwpcoB B.n. 

Hivm naTeHTOo6naflaTen«: 06mecTBO c 

OrpaHMHeHHOM OTBeTCTBeHHOCTblO 
"CMp3MMKC" 

AApec flJia nepenwcKM: 142116, 
MocKOBCKafi o6n., r. rioflonbCK, yn. 
YjibHHOBbix, 17, kb.33, B.C.CanemMHy 



(54) nOflUJUnHMK CKOJlb>KEHMfl (BAPMAHTbl) 



M3o6peTeHne othocmtc* k MaainHOCTpoeHMK), a wweHHO k noAwnnHHKaM cKonbweHua c KepawiimecKHMH 
napaMM TpeHua, u mokgt 6biTb ncnonb30BaHo b y3nax TpeHH*, npeAHa3HaneHHbix pj\a pa6oTbi b 
a6pa3HBOCOAep>Kaiiinx, arpeccuBHbix cpeAax b lui/ipokom Anana30He TeMnepaTyp n AaBneHnn. 
noAwwrmnK coAep>KMT KepaivumecKne HenoABi/i>KHyK) HapywHyK) o6oPiMy h noABU>KHy>o BHyTpeHHHDK) 
BTynKy, b KOTOpofi nnoTHO 3aKpenneHa ynpyraa BTyma. no CBoew AiHHe BTynKa BbinoxiHeHa co 
cTyneHHaTOM <£opi\/io£i noBepxHOc™, o6pa30BaHHOfi uempajibHbiM n KOHueBbiMi/i yqacTKawu. 
UeHTpanbHbifi yqacTOK BbinonHeH co cKB03HbiMM npoAonbHbiwin npope3HMH b ero nonepenHOM ceweHwi/i, 
KOTopwe MoryT 6biTb BbinonHeHbi HaicnoHHbiMi/i m cnwiiweTpMMHbiMM. qeHTparibHbm ynacTOK TaiOKe Mo>KeT 
6biTb BbinonHeH b swe AByxsaxoAHoii neHTOHHoft npywuHbi. TexHMHecKMM pe3yribTaT - MCKntoMeHne 
pa3pyujaK)U4Mx pacT*rnBaK>mi4x HanpaweHHw b noABi/iwHOtf BTy/iKe KepawiMMecKOM napbi TpeHi/m. 2 c. n 1 
3.n. 4)-jibi, 4 nn. 

OnMCAHUE H30BPETEHHfl 



Ul3o6peTeHne othochtc* k MaujuHocTpoeHUKD, a wvieHHO k noAwumHUKaM cKonbweHna c KepaMMHecKuiwin 
napaMM TpeHi/m, w Mo>KeT 6biTb wcnonb30BaHo b y3iiax TpeHM?), npeAHa3HaneHHbix a™ paOOTb! b 
a6pa3HBOCOAep>Kaii4iix arpeccuBHbix cpeAax b uunpoKOM A^ana30He TeMnepaTyp n AaBneHHtf , b 
nacTHOCTH b norpy>KHbix 3neKTpoMeHTpo6e>KHbix Hacocax a^ Ao6bNn He*™, b repivieTUHHbix 
xnwiMMecKHx Hacocax c Mami/iTHOM Mycfrroi/i u t. A- 



Wcnonb30BaHne KepaMUMecKMx AeTanew b noAwnnHW<ax cKOJibweHUfl ocnowH^eTca nx xpynKOCTbio, 
6onbLiinMM pasrwHuaMu c MeTanni/mecKHMi/i f\eiamu)A s KOHCTaHTax ynpyroc™, TennonpoBOAHOCTM w 
TepMopacujupeHM^, hto BbisbiBaeT cymecTBeHHbie TpyAHOCTi/i npw KOHCTpyKTMBHOM o6-beA"HeHHn 
KepaMMMecKMX h MeTannwHecKnx kom noHeHTOB b y3nax TpeHwa HacocHoro w Apyroro o6opyAOBaHH* 
(World Pumps, 1994, 330, pp. 51-52). 
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M3BecTeH noALunnHHK CKorib>KeHM?i, co,qep>Kau4i/M napy Tpem/i^, o6pa30BaHHyK) BHyTpeHHew BTynKofi i/i 
HapywHOfi o6ommom, BbinonHeHHbiMH 113 KepaMnnecKoro MaTepwana, Hanpuwep v\3 KepaMi/iKu Ha ocHOBe 
MacTMHHO CTa6nnn3npoBaHHoro mmpkohuh \ah\a anKDMMHua. BHyTpeHH^^ BTynKa no cBoew BHyTpeHHefi 
rnaflKOCTeHHOti MunnHflpuMecKOM noBepxHOCTH hjiotho 3aKpenneHa Ha noBepxHOCTM MeTannt/inecKoro 
sana n BpatqaeTC?! BMecre c hum, a Hapy>KHaa o6ofiMa nnoTHo 3aKpenneHa b Kopnyce (EP 0421619, MKH 
F 16 C 33/04, 17/10, ony6n. 24.05.1995 r.). 

HeflOCTaTOK n3BecTHoro noAU-wnHMKa 3aioiK)HaK)TCfl b tom, hto npn TennoBbiAeneHnn b nape TpeHwn, 
B03HHKaKDLueM b npoMecce paSoTbi noAixinnHUKa, a TaioKe b cnynae noBbiweHi/m TeMnepaTypbi pa6oHetf 
>KMflKOCTn, OMbiBaramew napy TpeHna, BHyTpeHHaa KepaMi/NecKa* BTynKa Mo>KeT xpynKO paspywwTbc* H3- 
3a pacTqruBaKDuuMx KOHTaKTHbix paAHanbHbix Hanp^eHUki, B03HMKaK)U4nx b Hew BcneACTBi/ie 
TepMopacujupeHMPi Bana. 

H3BecTeH noAUJunHHK CKonbweHM*, coAepwamMM napy TpeHHfl, o6pa30BaHHyio BHyTpeHHew BTynKofi n 
HapywHow 060MMOM, BbinonHeHHbiMn H3 KepaMnnecKoro MaTepnana, Hanpmviep H3 KapSwAa KpeMHHH. 
BHyTpeHH^q BTynKa BbinonHeHa c rn aA KOCTe h h o ft Hapy>KHoii n BHyTpeHHefi noBepxHOcrmMH v\ 
3ac)DMKCnpoBaHa Ha Bany c noMOu^bio ujnoHKM, BxoA^^eti b TopqeByio npope3b BTynKM. HapywHaa o6ofiMa 
BbinonHeHa CAncKpeTHO pacnonoweHHbiMH, B3auMH0 nepneHAHKynapHO opueHTupoBaHHbiMn APyr 
oTHOcnTenbHO APyra BbieMKaMU Ha ee BHewHeii noBepxHOc™ m nnoTHO 3aKpenneHa b Kopnyce ot 
npoBopoTa c noMOU4bK) HanpeccoBaHHOfi Ha nee pe3uiHOBOM BTyn km , 3anonH*K>LU[eii yKa3aHHbie npope3n 
(sajRBKa TepMaHMH 3520560, MKH F 16 C 27/06, onySn. 11.12 1986 r.). 

Ochobhom HeAOCTaTOK M3BecTHoro noAiunnHUKa coctout b tom, hto npw nepeAane Kpyrfluiero MOMeHTa ot 
Bana Ha BHyTpeHHfoio KepaMi/NecKyio BTynKy c noMOUibK) mnoHKi/i bo3mo>kho xpynKoe pa3pyi±ieHne BTynKi/i 
n3-3a 6neHnw b MecTax ee KOHTaicra co wnoHKoPi. Kpoivie Toro, BbinonHeHne TopueBofi npope3n bo 
BHyTpeHHePi KepaMKnecKofi BTynKe co3AaeT b new AononHurrenbHbie KOHuempaTopbi Hanpfl>KeHt/iw. 

Han6onee 6nM3KHM k 3a^BnqeMOMy noALunnHUKy cKonbweHMfl no peniaeMOki TexHunecKoii 3aAane 
qBnaeTCfl noALiinnHHK, coAepwaixiufi napy TpeHna, o6pa30BaHHyto noABMXHbiM BKnaAbiweM n 
HenoABM>KHOM onopofi, BbinonHeHHbiMn v\3 yrnepoAHoro KOMno3W4noHHoro MaTepnana, BKmonaioinero 
nuponnTMMecKUM yrnepoA m KapSnA KpeMHi/m. Me>KAy KopnycoM noALUnnHUKa 1/1 onopoft pa3Meu4eH oawh ^ 
ynpyrwM aneivieHT, Apyrofi ynpyrnw aneMenr pa3Met±ieH Me>KAy MeTannnnecKoPi BTyn kom , HanpeccoBaHHOM 
Ha noBepxHOCTb Hecywiero Bana n BKnaAbiweM. Ynpyrne aneivieHTbi BbinonHeHbi m anacTUHHoro 
MaTepnana, Hanpi/iMep M3 BynKaHH3npoBaHHoii pesMHbi. CKpenneHiie KepaMnnecKoro BKnaAbiiua c 
MeTannimecKOM BTynKOM m KepaMi/mecKow onopbi c KopnycoM o6pa30BaHO c noMOLMbK) cooTBeTCTByKDOinx 
TopueBbix npopeseui m BbicrrynoB (naT. Pocchm 2007634, MKH F 16 C 27/02, sa^Bn. 26.11.1991 r.). 

HeAOCTaTKn M3BecTHoro noA^nnHMKa 3a Kn \oh a jotch b cneAyK)U4eM. KaK oTMeneHO BbiLue, BbinonHeHne 
TopmeBbix npope3ew b xpynKnx KepaMMHecKHx AeTanax napw TpeHwa co3AaeT b hmx AononHHTenbHbie 
KOHLieHTpaTopu Hanpq>KeHnw, yBennHUBatoaine onacHocTb nx xpynKoro pa3pyujeHH^ b MecTax KOHTaiaa c 
MeTanni/inecKHMn AeTanjRMM. B KepaMvinecKOM BKnaAbiiue, BcneACTBue hh3kom TennonpoBOAHOc™ 
BHyTpeHHero pe3HHOBoro ynpyroro aneivieHTa, Moryr B03HMK3Tb TepMOHanpjroeHMfl, TaioKe cnoco^Hbie 
Bbi3BaTb xpynKoe pa3pyujeHwe BKnaAbiiua. BbinonHeHwe ynpyrux aneivieHTOB m pe3uiHOBbix MaTepnanoB, 
CKnoHHbix k cTapeHMK) m MMeK)UL|Mx orpaHMHeHHbiti TeivinepaTypHbiPi A^ana30H ncnonb30BaHH^, cHM>KaeT 
M3HOCocToiiiKOCTb noAUJunHMKa b a6pa3HBOCOAep>Kamiix xuMtmecKn aKTMBHbix >ki/iakoct5ix, orpaHMHi/iBaeT 
TeivinepaTypHbiM A^anasoH m pecypc ero 3KcnnyaTai4MH. 

AHann3 noKa3biBaeT, hto b o6nac™ noAUJunHMKOB CKonb>KeHHfl c KepaMnnecKi/iMH napaMM TpeHnq 
aicryanbHOM nsnnercn 3aAana npeAOTBpameHMfl pa3pyujeHHfl noABii>KHOM KepaMnnecKoPi BTynKn ot 
B03HMKaK>ii4Hx b Hew pacT*mBaK)LijMX Hanp^eHnPi. HanpuMep, b pflAe KOHCTpyKMHfi xuMMHecKnx 
MeHTpo6e>KHbtx HacocoB c noAwnnHHKaMu cKonb>KeHM^ H3 Kap6nAa KpewiHHH CTpeivmTCfl cHH3HTb TaKMe 
Hanp?i>KeHMq nyTeM wcnonb30BaHi/m 00060 MaccuBHbix BTyn ok M3 Kap6nAa KpewiHun (npocneicr 4>npMbi 
ALLWEILER, 1998 r. , c. 6-7). Oah3ko sto np^BOAMT k cya^ecTBeHHOMy yBennneHMfO ra6apnTOB 
noAiunnHMKOBbix y3noB, ycno>KHReT m yAopo>KaeT KOHCTpyKMMH HacocHbix arperaTOB. 

H3o6peTeHneM peiuaeTCJR 3aAana noBbiaieHna aKcnnyaTaunoHHOM HaAe>KHOCTH noAtu^nHMKOB 
CKonb>KeHMfi c KepaMnnecKHMH napaMn Tpeuwn. 

TexHunecKUM pe3ynbTaT, KOTopbm MO>KeT 6biTb nonyneH npn ncnonb30BaHnn npeAnaraeivioro 
noAiunnHUKa, 3aKnK3HaeTc?i b ncicnKDHeHnn pa3pyujaK)Li4MX pacT«rnBaK)U4nx Hanpq>KeHHM b noABM>KHOM 
BTynKe KepaMi/inecKotf napbi TpeHMH. 
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nocTaBiieHHa^ 3aAana pewaeTca AsyM* BapnaHTaiviw BbinoriHeHMq npeAnaraeMoro noflLunnHMKa 

CKOJlb>KeHM?l. 

B nepBOM BapnaHTe BbinonHeHMe noAiunnHUKa cKonbweHMe, coAepwaujeM KepawinnecKyK) napy jpeHMe, 
o6pa30BaHHyK> HenoABM>KHOM Hapy>KHOM o6ommom m noABM>KHOM BHyTpeHHeM BTynKOM, b kotopom iuiotho 
3aKpen/ieHa ynpyrae BTyriKa, cnywaLMae a^ nepeAanM BpaLMeHi/ia ot Bana, ynpyrae BTynKa no CBoefi 
AnuHe BbinonHeHa co cTyneHnaTOM c|x>pmom noBepxHOCTH, o6pa30BaHHoii uempanbHbiM n KOHLieBbiMM 
ynacTKaMU, qeHTpanbHbiM ynacTOK BbinormeH co ckboshwmm npoAonbHbiMM npope3fiMM b ero nonepeHHOM 
ceneHMn, nnoTHoe 3aKpenneHne ynpyrotf BTyjiKu o6pa30BaHO TonbKO Ha A^^ne ee qeHTpanbHoro ynacTKa, 
a ee KOHqeBbie ynacTKM BbinoriHeHbi c B03MO>KHOCTbio coeA^neHMfi ee c BanoM. 

ripH 3TOM CKB03Hbie npOAOJlbHbie npope3M MOryT 6b!Tb BbinOJIHeHbl HaKJIOHHbIMM, a TaiOKe OHM MOryT 6blTb 

pacnono>KeHbi cuMMeTpuHHo b nonepeHHOM ceneHnn LieHTpa/ibnoro ynacTKa. 

Bo btopom BapnaHTe BbinonHeHMe noAwnnHMKa CKonbweHMa, coAepwameM KepaMMnecKyto napyTpeHMa, 
o6pa30BaHHyK) nenoABM>KHOM Hapy>KHOM o6ommom m hoabh>khom BHyTpeHHeM BTynKOM, b kotopom nncrmo 
3aKpenneHa ynpyrae BTyn Ka, cnywamae p,nn nepeAanM BpaineHMe ot Bana, ynpyrae BTyriKa no CBoeM 
A-ni/me BbinonHeHa co CTyneHnaTOM cpopivtoM noBepxHocTM, o6pa30BaHHOM LiempanbHbiM n KOHueBbiMn 
ynacTKaMU, MeHTpanbHbiM ynacTOK BbinoriHeH b Bi/iAe neHTOHHOM npy>KMHbi c BMTKaMM, opueHTupoBaHHbiwin 
b HanpaBneHnw, npoTMBonono>KHOM HanpaBneHMK) Bpau4eHnq Bana, nnoTHoe 3aKpenneHne ynpyroM 
BTyn km o6pa30BaHo TonbKO Ha A^nne ee qempanbHoro ynacTKa, a ee KOHLjeBbie ynacTKM BbinonHeHbi c 
B03MO>KHOCTbK5 coeAMHeHMe ee c BanoM. 

npn 3T0M neHTOHHaq npy>KHHa MoweT 6biTb BbinonHeHa no MeHbuueM Mepe AByx3axoAHo£i. 

BbinonneHwe ynpyrofi BTyn km co cryneHnaTOM dpopwow no ee nnwne no3BonaeT BcraBnaTb ee bo 
BHyTpeHHK)*o rnaAKOCTeHHyK) KepaMnnecKyK) BTynKy, He co3AaBaa b nocneAHew KpaeBbie pacT^rnBaJou^ne 
HanpeweHMe KaK npn c6opKe, TaK n npn pa6oTe noAUJunHUKa, KOTopbie MHane MoryT b HecKonbKO pa3 
npeBbimaTb AonycTMMbie pacwMBaioiUMe HanpeweHMe ana KepaMUKM. ripn stom, cornacHO nepBOiviy 
Bapi/iaHTy BbinonHeHMe noAu^nHMKa, 3a cneT paAManbHOM ynpyroM AecjDopMauMM uempanbHoro ynacTKa, 
MMeK)U4ero Ha cBoew AJinne npoAonbHbie cKB03Hbie npope3n, o6ecnenMBaeTce nnoTHoe 3aKpenneHi/ie 
ynpyrow BTyn km bo BHyTpeHHeM KepaMMHecKOM BTynKe TonbKO Ha stom ynacTKe. KoHTaKTHoe ycMnMe npM 
3aKpenneHMM BbiSMpaeTce M3 ycnoBMe o6ecneneHMe nepeAanM Tpe6yeMoro MOMemra BpaineHMe ot Bana 
Ha BHyrpeHHKDK) KepaMMHecKyK) BTynKy. B KOHCTpyKi^MM KOHKpeTHoro y3naTpeHM?i sto AocTMraeTCfl nyTeM 
Bbi6opa nnouuaA^ KOHTaicra, KonMnecTBa m reoMeTpMM (lumpmhw, A^^Hbi) npoAonbHbix npope3eM cyneTOM 
TonLUMHbi o6eMx BTyn ok m mx cj3M3MKO-MexaHMMecKMX cbomctb. llpM pa6oTe nOAUJMnHMKa, KorAa 
TeMnepaTypa napbi TpeHM^ y Ben m h m BaeTc^ , pa3HocTb Me>KAy TepMOpaciiiMpeHM^MM KepaMMHecKOM m 
ynpyroM BTyn ok KOMneHCMpyeTCsq 3a cneT ynpyroM Ae*opMai4MM qeHTpanbHoro ynacTKa, mto MCKnHDnaeT 
B03HMKHOBeHMe b KepaMMHecKOM BTynKe AononHMTenbHbix pacTHrMBaKDLiiMx Hanp^>KeHMM m npeAOxpaHfleT 
ee ot xpynKoro pa3pyLueHM5R, 

BbinonHeHMe ynpyroM BTyn km c KOHLieBbiMM ynacTKaiviM, CBo6oAHbiMM ot KOHTaicra c BHyTpeHHeM 
nocaAOHHOM noBepxHocTbto KepaMMHecKOM BTyn km, no3BonaeT BbinonH^Tb Ha stmx ynacTKax pa3nMHHbie 
npope3M, oTBepcTM^, LunMMbi m T.n. aneMeHTbi, cny>Kau4Me a^^ MexaHMMecKoro 3aKpenneHM^ ynpyroM 
BTyn km Ha Bany m He co3Aaioii|Me pacT5RrMBaK>iu|MX HanpaweHMM b KepaMMHecKOM BTynKe. 

BbinonHeHMe Ha MeHTpanbHOM ynacTKe ynpyroM BTyn km cKB03Hbix npoAonbHbix npope3eM HaKnoHHbiMM 
no3Bon^eT npM c6opKe noAiu^nHMKa 6onee nnaBHO BCTaBnjrrb ee BHyTpb KepaMMHecKOM BTyn km m 
AononHHTenbHO, 3a cneT Bbi6opa yrna HaKnoHa, a TaiOKe CMMMeTpMM npope3eM b nonepeHHOM ceneHMM 
qeHTpanbHoro ynacTKa, pacoJuppeT bo3mo>khoctm pacneTa m Bbi6opa KOHTaKTHbix ycMnMM. 

no BTopoMy BapMamy BbinonHeHMe noAtunnHMKa BbinonHeHMe ueHTpanbHoro ynacTKa ynpyroM BTyn km b 
BMAe neHTOHHOM npy>KMHbi no3Bon5qeT Mcnonb30BaTb cbomctbo npy>KMHbi cyu^ecTBeHHO yMeHbiijaTb m 
yBenMHMBaTb cbom A^aMeTp npM He6onbiuMx yrnoBbix noBopoTax ee TopqoB Apyr OTHocMTenbHO APyra, a 
TaiOKe npM ee pacTaweHMM m ok3tmm. 3to no3BonneT cbo6oaho pa3Meu4aTb ynpyryio BTynKy BHyTpM 
KepaMMHecKOM BTyn km b npoqecce c6opKM m co3AaBaTb Tpe6yeMoe KOHTaKTHoe ycMnMe Me>KAy BTynKa mm 
nyTeM cjDMKCMpOBaHM^ ee topmob. OpMeHTaqM^ bmtkob neHTOHHOM npy>KMHbi npoTMBonono>KHO 
HanpaBneHMK) BpameHMq Bana npMBOA^T k CTpeMneHMio npy>KMHbi yBenMHMTb cbom A^aMeTp npM 
BpanieHMM Bana m, cneAOBaTenbHO, k yBenMneHMKD KOHTaKTHoro ycMnMM Me>KAy ynpyroM m KepaMMHecKOM 
BTynKaMM. BenMHMHa KOHTaKTHoro ycMnMH MO>KeT 3aAaBaTbce, HanpMMep, nyTeM 0MKcai4MM yrnoBoro 
noBopoTa topmob ynpyroM BTyn km APyr OTHocMTenbHO Apyra nocne ee ycTaHOBKM Ha Bany c noMOLUbK) 
LunoHKM, a TaiOKe nyTeM noAwaTM* topmob MnM nyTeM mx noBopoTa m noA>KaTM^. 
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flpn HarpeBe napbi TpeHna pa3HOCTb Me>KAy TepMopacu_iMpeHM?iMM Kepaiw MHecKOM m ynpyrow BTynoK 
KOMneHcupyeTCP 3a cneT yflnnHeHMP neHTOHHOii npywuHbi Ha qeHTpanbHOM ynacrKe ynpyroM BTyn km, hto 
MCKJitonaeT B03HHKHOBeHne b KepaMUHecKOM BTynKe AononHMTenbHbix pacTarMBaK>u_|nx Hanpa>KeHMM n 
npeAOxpaH^eT ee ot xpynKoro pa3pyiueHMfl. 

BbinoriHeHne neHTOHHOM npy>KHHbi Asyx- n 6onee 3axoAHOM paciunp^eT bo3mo>khoc™ BapbupoBaHMH ee 

>Ke CTKO CTb K) H nOSBOJl^eT CymeCTBeHHO CHM3MTb Tpe60BaHH« KTOHHOCTM H3rOTOBneHHfl nocaAOHHbix 

pa3MepoB Me>KAy BanoM m ynpyroM BTymoM, hto oco6eHHO b3>kho i\n$\ cHM>KeHHfi cjio>khocth m ctohmoctm 
M3roTOBneHH?i KepaMnnecKnx noALunnHMKOB CKanbwem/m c ManbiMM A^aMeTpaMM. 

KpoMe Toro r 3a cneT npoTeKaHna pa6onePi >kmakoctm Me>KAy BUTKaMM neHTOHHOM npy>KMHbi ynynujaeTCfl 
oxna>KAeHne napbi TpeHU^, hto no3BormeT cHH3MTb b Hew TepMOHanpaweHMfl. 

npeA^araeivibiPi noAWMnHMK CKonbweHMH M3o6pa>KeH Ha onej\\/\ou\\Ax nepTewax. Ha cfwr. 1 noKa3aH 
noAU-inriHUK no nepBOMy BapnaHTy BbinonHeHMfl, pa3pe3; Ha c^nr.2 - ceneHne A-A Ha <fcnr.1; Ha (£>Mr.3 
noKa33H noAUJunHHK no BTopoMy BapnaHTy BbinonHeHUH, pa3pe3; Ha cjDnr.4 - cenenne 5-B Ha cfrMr.4. 

Ho nepBOMy BapnaHTy noAwnnHMK cKon b>KeH mfi , n3o6pa>KeHHbM Ha c|Dnr.1 u 2, coAep>KMT KepaMMnecKyio 
napy TpeHu^, o6pa30BaHHyto HenoABM>KHOM Hapy>KHOM o6ommom 1 v\ noABM>KHOM rnaAKOCTeHHOM 
BHyTpeHHew BTynKOM 2, b kotopom pa3Meu|eHa ynpyraa BTynKa 3, cocTOflinaa H3 qeHTpanbHoro ynacTKa 4 
n KOHMeBbix ynacTKOB 5, 6. RnoTHoe 3aKpenneHne Me>KAy BTynKa mm 2 n 3 o6pa30BaHO TonbKo Ha A-nuHe 
ueHTpa/ibHoro ynacTKa, BbinoxiHeHHoro co cKB03HbiMM npoAonbHbiMM npope3*MM 7 (Ha nepTewe noKa3aHbi 
neTbipe npope3M, cuMMeTpuHHo pacnono>KeHHbie b nonepeHHOM ceneHnn qeHTpanbHoro ynacTKa). Ha 
KonqeBbix ynacTKax 5, 6 BTyn km 3 BbinonHeHa npope3b 8, cnywamaa fli* 3aKpenneHMfl BTynKM 3 Ha Bany c 
noMOiqbK) LunoHKM (Ha nepTe>Ke He noKa3aHo). Me>KAy Hapy>KHOM noBepxHOCTbra KOHqeBbix ynacTKOB 5, 6 i/i 
BHyTpeHHew noBepxHOCTbK) KepaMnnecKow BTynKM 2 o6pa30BaHbi KonbqeBbie aaaopbi 9, 10. Ha 
BHyTpeHHefi noBepxHOc™ KepaMi/inecKofi Hapy>KHOM o6oiiMbi 1 BbinonHeHbi npoflonbHbie KaHanw 11, 
cny>KaLL|Me &n?\ npoTeKaHi/m paSoneM >kmakoctm nepe3 noAwwiHMK. 

no BTopoiviy BapnaHTy nofliiiMnHMK CKonbweHMfl, n3o6pa>KeHHbiM Ha cjDnr.3 n 4, OTnunaeTCH ot 
BbiiueonncaHHoro Tewi, hto b Heivi ynpyraa BTynKa 3, coAepwaixiafi KOHqeBbie MunnHApwHecKne ynacTKH 5 n 
6, BbinonHeHa Ha AnuHe Ljem-panbHoro ynacTKa 4 b sv\f\e OAH03axoAHoPi neHTOHHOM npy>KHHbi 7, 
nonyneHHow nyTeM npope3aHnq BTyn km no cnnpann pe3qoM. HnoTHoe 3aKpenneHne Me>KAy BTynKawn 2 n 
3 o6pa30BaHO TonbKo Ha A^^ne neHTOHHOw npy>KMHbi 7, a 3aKpenneHne BTynKH 2 Ha Bany, TaK >Ke KaK n b 
nepBOM BapnaHTe, ocymecTBnaeTca c noMouibK) oinoHKn. OcTanbHbie o6o3HaneHM5R no3ni_ii/M Ha cjDnr.3 m 4 
aHanorMHHbi o6o3HaneHn?iM Ha dpwrA n 2. 

npuMep 1 (no nepBOMy Bapnamy BbinonHeHa noALunnHMKa). 

B noAiunnHUKe CKonbweHHH ajih norpy>KHoro 3neKrpoi4eHTpo6e>KHoro Hacoca, npeAHa3HaneHHoro a^ 
paSoTbi b nnacTOBbix >kmakocthx c BbicoKiiM co Ae p>Ka h n e m a6pa3MBHbix nacTMq npn TeivinepaType ot - 
60°C ao +150°C, Hapy>KHaa oGouiMa 1 c Tonu4HHoti CTeHKH 6 mm n BHyTpeHH^^ BTynKa 2 c Tonuui/iHOtf 
CTeHKH 5,5 mm BbinonHeHbi H3 Kap6MAa KpeMHM^ Ynpyra^ BTynKa 3 BbinonHeHa H3 CTann ™na 40X13 c 
TonmnHOM CTeHKH 1,25 mm Ha AnuHe qeHTpanbHoro ynacTKa 4, MMeeT 3Aecb neTbipe CKB03Hbix npope3M 7 
ainpuHOM ao 1,5 mm Ka>KAaH, no nocaAKe c HaTflroM 0,048. ..0,069 mm ycTaHOBneHa BHyrpw BTynKH 2 n 
3aKpenneHa Ha Bany c noMombio mnoHKH. B npoqecce pa6oTbi Hacoca paAnanbHoe TepMopacinMpeHne 
Bana BOcnpuHUMaeTc^ TonbKo KOHLieBbiMM ynacTKaMM CTanbHOkl BTynKi/i 3 n He nepeAaeTC5q Ha 
KepaMnnecKyio BTynKy 2. PaAnanbHoe TepMopacLunpeHne qeHTpanbHoro ynacTKa CTanbHOM BTyn km 
KOMneHCwpyeTCfl ynpyroM A©c(DopMai4MeM ero noBepxHOCTM Me>KAy npope3«MM 7 m He BbiswBaeT b 
KepaMMHecKOM BTynKe pacT^rMBaiOLLiMx Hanp^>KeHMM, npeB0CX0A^u4nx 3aAaHHbie 3HaneHM^. 

npMMep 2 (no BTopoMy BapnaHTy BbinonHeHM^ noAUJMnHMKa). B noAmnnHMKe CKonb>KeHM5q KepaMMHecKaa 
napa TpeHMfi 1, 2 BbinonHeHa M3 KapSMAa KpeMHMfl aHanorMHHo npMMepy 1. Ynpyrafi BTynKa 3 BbinonHeHa 
M3 CTanw Twna 95X18 c TonuLiMHOM CTeHKM 1 mm Ha A^nne qeHTpanbHoro ynacTKa 4, BbinonHeHHoro b BMAe 
OAH03axoAHOM neHTOHHOM npy>KMHbi 7 nepeA pa3MeuneHi/ieM BTyn km 3 BHyTpw KepaMMnecKO^i BTyn km 2 ee 
cnerKa pacT^i tm Ba fot MnM noBopanMBaJOT ee Topqw TaK, HTo6bi A^a^eTp neHTOHHOM npy>KMHbi yMeHbiiiMnc^ 
m no3BonMn cbo6oaho BCTaBMTb ee bo BTynKy 2. 3aTeM npy>KMHy okmm3K)t MnM pa3BopanMBaK)T ee Topybi 
TaK, HTo6bi OHa nnoTHO npM>Kanacb k BHyTpeHHeM noBepxHOCTM BTyn km 2 c Tpe6yeMbiM KOHTaKTbiM 
ycMnMeM m 3aKpennqiOT KOHqeBbie ynacTKM 5 m 6 BTyn km 3 Ha Bany c noMOixibio ujnoHKM MnM uljtmcJdtob. B 
npoqecce pa6oTbi Hacoca paA^anbHoe TepMopacniMpeHMe Bana BoenpMHMMaeTesi TonbKo KOHL[eBbiMM 
ynacTKaMM CTanbHOM BTyn km 3 m He nepeAaeTcq Ha KepaMMnecKyio BTynKy 2. PaA^anbHoe 
TepMopacniMpeHMe qeHTpanbHoro ynacTKa CTanbHOM BTyn km KOMneHCMpyeTC?) ynpyroM AecjDopMauMeM 
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neHTOHHOM npywi/iHbi, npuBOA^L^ew k ee yAnnHeHHK), ia He Bbi3biBaeT b KepaMMHecKofi BTyme 
pacT5qruiBaKDLMMx Hanp^>KeHWM, npeBOcxoA^LLinx 3aAaHHbie 3HaMeHHfl. 

B o6onx BapnaHTax BbinonHeHi/m npeflJiaraeMoro noflLunnHUKa ero pecypc cocTaBnaeT He MeHee 25 000 
nacoB. 

B o6onx BapnaHTax, i/icxoa* m KOHKpeTHoro Ha3HaHeHM?i HacocHoro arperaTa uni/i Apyroro M3Aenwfl c 
KepaMMHecKMMn noALunnHuiKaMU CKonbweHna, ynpyraa BTynKa Mo>KeT M3roTaBnnBaTbCfl 1*3 pa3JiMHHbix 
MaTepnanoB c yneTOM oSecneneHUH HeoSxoAHMofi m3hococtowkocth napbi TpeHHfl b 
a6pa3HBOcoAep>KaLMMx xuMWHecKM aicrnBHbix >ki/iakoctax npn hh3khx h bwcokhx reivinepaTypax. 
HanpuMep, Rnn n3roTOBneHHH TaKMX KOHCTpyKTHBHO He cno>KHbix BTynoK MoryT 6biTb ncnonb30BaHbi 
Koppo3MOHHOCTOMKne cTa/iM, TUTaHOBbie, anK>MUHneBbie v\ AP- cnnaBbi, nnacTMaccbi n KOMno3MMi/iOHHbie 
MaTepnajib!, b tom Mucne c pa3nMMHbiMn 3au4MTHbiMH noKpbrrnHMU, wcnonb3yeMbiMH b coBpeMeHHOM 
TexHMKe. 

OOPMYJ1A H30BPETEHM51 

1. noAiunnHUKCKOJibweHu*, coAep>Kau4HM KepaMnnecKyio napyTpeHum, o6pa30BaHHyio HenoABn>KHO# 
Hapy>KHo£i o6oPimom m noABi/i>KHOM BHyTpeHHeM BTynKOM, b KOTopow nxiOTHO 3aKpenneHa ynpyraa BTynKa, 
cnywamaa AJi* nepeAann Bpa^eHMfi ot Bana, OT/iHMaK>U4HMca TeM, hto ynpyraa BTynKa no CBoeii &nv\He 
BbinonHeHa co cTyneHHaTofi c(3opMOfi noBepxHocTn, o6pa30BaHHOM uem-panbHbiM h KOHLieBbiiwn 
ynacTKaMn, LjeHTpanbHbM ynacTOK BbinarmeH co cKB03HbiMH npoAonbHbiMM npope3HMn, nnoTHoe 
3aKpenneHne ynpyrofi BTynKu o6pa30BaHO TonbKO Ha Rnme ee uteHTpa/ibHoro ynacTKa, a ee KOHqeBbie 
ynacTKM BbinonHeHbi c B03MO>KHOCTbK) coeAHHeHna c BanoM. 

2. noALunnHHK cKorib>KeHM^, co Ae p>Ka lm m m KepaMUMecKyto napy TpeHwa, o6pa30BaHHyio HenoABWKHOK 
HapywHOfi o6owmom v\ noABM>KHOii BHyTpeHHeti BTynKofi, b kotopom nnoTHo 3aKpenneHa ynpyraa BTynKa, 
cnywaLna* Ann nepeAam/i BpauieHu* ot Bana, oTnuHaHDinnMCP TeM, hto ynpyraa BTynKa no cBoew nnv\He 
BbinonHeHa co cryneHHaTOK cfDopMofi noBepxHOc™, o6pa30BaHHOw uem-panbHbiM m KOHqeBbiMM 
ynacTKawn, Mem-panbHbifi ynacTOK BbinonHeH b bha© neHTOMHOM npy>KHHbi c BMTKaMn, opi/ieHTi/ipoBaHHbiMi/i 
b HanpaBneHi/m, npoTHBonono>KHOM HanpaBneHwo BpaixieHwo Bana, nnoTHoe 3aKpenneHne ynpyrow 

BTyn Ki/i o6pa30BaHO TonbKO Ha A-nnne ee qeHTpanbHoro ynacTKa, a ee KOHqeBbie ynacTKn BbinonHeHbi c 

B03MO>KHOCTbK) COeAMHeHUfl C BanOM. 

3. riOALunnHMK cKonb>KeHHH no n. 2, OTnuMaroLMnficfl TeM, hto neHTOMHa* npywuHa BbinonHeHa no 
MeHbuiefi Mepe AByx3axoAHoti. 

PMCYHKM 

Puc yHOK 1 , PMcyHOK 2 , PucyHOK 3 , PncyHOK 4 
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